THOUGH the health of London in the eighteenth century has been the subject of a certain amount of attention in literature, yet the statistics in existence have never been thoroughly examined. These statistics for London are contained in the weekly and yearly bills of mortality. The area to which the bills refer includes ninety-seven parishes within the walls, sixteen parishes without the walls, twelve out-parishes in Middlesex and Surrey, and six parishes in the liberties of Westminster. For convenience this area to which the bills of mortality refer will be simply termed London. The bills originated in connexion with the epidemics of plague, but they are not continuous till 1657, after which the series is complete. They contain the numbers of christenings and deaths occurring in each week of the year, the deaths being ascribed to a large variety of causes. From 1728 the ages at death are given for persons of both sexes combined in certain age-groups. It must be admitted that this is the most formidable body of statistics which exists. It cannot be dismissed summarily, but its trustworthiness can only be revealed by systematic statistical examination. I think that the value of the bills has been generally underrated, and, when not underrated, misunderstood. The bills at first are not homogeneous, but as the eighteenth century progressed I think they became considerably more homogeneous and capable of statistical use. The causes of death bear no relation to modern diagnosis.
Health is generally measured by death-rates, but before death-rates can be interpreted it is necessary to know how the population has varied by immigration and emigration. The estimated number of inhabitants of London 
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of causes of death in the bills have been selected in order to discover how far the constant population given by the estimates is supported by the bills. When those dying over 60 years are taken as a criterion (column 2), there is little variation after 1750.
The high values for 1720 to 1750 are expected from the increase of the population at the end of the seventeenth century. Of these, more than 200,000 immigrants, probably a large majority were between the ages of 15 and 30 years, and therefore would be from 60 years of age and upwards during the years in question. With small-pox, the number of deaths shows no more than an ordinary epidemic variation from decade to decade in spite of the alleged increase of mortality due to infection from inoculation. The number of killed does not vary beyond random error, while the number of abortions and still-births shows like constancy. In all of these cases after the year 1750, there is a curious and, to me at present, unexplained large mortality in one decade, 1761-1770. After these explanatory remarks, the births and deaths have now to be considered. In Table III 
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burials are given in columns 1, 2 and 3. The numbers of baptisms are much in defect of the numbers of births. The numbers relating to baptisms as compared with the numbers of births are too small, for the baptisms in the eighteenth century Dr. Farr adopted a correcting factor of 1P33. There are only three years, 1838-40, for which the numbers of baptisms and the numbers of registered births can be compared, and for these three years the ratio of registered births to baptisms in London is 1P386. I think this figure may be taken as probably near the mark, for although fewer children, proportionately, in 1838-40 would be baptized by the rites of the Church of England, yet in the years 1838 to 1840, the registration of births was not compulsory and was defective. Dr. Farr used a correcting factor of 1'04 for the years 1840-1850. The product of 1P33 and 1P04 is very nearly 1P386.
When the estimated births and the burials are compared, they are seeni to be very nearly the same from 1700 to 1720. For the years 1720-50, the decades at the ages when the immigration into the city towards the end of the seventeenth century would produce its effect, the deaths are notably higher. They are again much the same from 1750-1770, after which the falling death-rate among young persons brings the births in excess of the deaths. Though a high degree of accuracy cannot be claimed for these figures regarding the births and deaths, they would seem to indicate that the amount of immigration into London during the eighteenth century was not large and does not compare with the immigration into London itself and the chief towns of Britain that took place during the nineteenth century.
The crude death-rates for London and England are contrasted in columns 7 and 8. The death-rates for England are those I estimated some years ago. They are in essential agreement with those estimated independently by Dr. Farr, though my values throughout are less than his. It is not a matter of much moment which are taken, but I think it is better to compare two estimated values which are subject to the same personal equation. These estimates suggest that in the eighteenth century there is very little difference between the mortality in London and England as a whole. The crude death-rates for England and Wales as a whole, and for London since registration was introduced, are given in Table IV . Between 1840 and 1870 there was an 
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excess in London, but from that date the difference is very small, so that though the figures for the eighteenth century may look a little surprising, they are in accord with what is known in an era of accurate statistics. The impression obtained when reading eighteenth century writers is that London was a great source of the destruction of the manhood of England, immigrants being attracted like the moth to the candle only to meet extinction. Such evidence as exists shows that it is as likely that England as a whole was unhealthy. It is rather astonishing when the contemporary descriptions of life in parts of London are considered that the difference should have been so small. From 1750 to the end of the century, the number of persons dying over the age of 60 is sensibly constant. The case with young children is, however, quite different. In Table III , columns 4 and 5, the numbers of deaths from convulsions are given for the whole century and the deaths under 2 years from 1731. A comparison of these columns shows that only a few of the causes of death of children under 2 years have even superficially been distinguished. In the seventeenth century the two great groups are convulsions and teething. From the beginning of the eighteenth century convulsions take the chief place, while teething sinks to insignificance. In column 6 the ratio of the deaths from convulsions to the deaths under 2 years is given from 1740 to the end of the century. This ratio is comparatively constant, and this is important, as it makes it probable that in the fifty years preceding 1730 the weekly deaths from convulsions may be taken to indicate fairly accurately the number of deaths of children under 2 years of age. In columns 9 and 10 the death-rates under 2 years per thousand baptisms and per thousand estimated births are given for comparison.
From 1730 to the end of the century there is a steady decline in the number of the deaths of children under 2 years, the death-rate at the end of the century being only 60 per cent. of what it was in 1730-40, so that a very remarkable fall in infantile mortality took place preceding the introduction of vaccination, the death-rate under 2 years of age per thousand births of children falling from 438 to 240. The infantile mortality, i.e., the mortality under 1 year, if modern conditions can be expected to hold, may be obtained from this by subtracting one quarter. Thus the infantile mortality in the last decade of the eighteenth century in London becomes about 180, not very much higher than that in the decade 1861-70, when it was 162, while in individual years about the same period it passed 170. Though, therefore, at later ages no improvement of any moment is found, a marked improvement in the hygiene of young children was continuously observed. A considerable fall in the mortality from childbed accident also occurs, as may be seen from Table II , column 5, where the number of women dying in child-bed fell from 2,390 in 1701-10 to 1,710 in 1791-1800. The same fall in mortality is found in the London Lying-in Hospital, where the deathrate per thousand births among mothers fell from 26'7 in 1751-60 to 24 in 1791-1800, with a corresponding fall in the mortality among the children born. It must, however, be noted that no record with regard to the births is given of the length of stay in hospital.
The population from 1730 to 1800 increased very little. It is thus possible to construct rough life tables from the numbers of deaths alone. These must not be expected to possess a high degree of accuracy. A uniform statistical method, however, applied to the seven decades, 1730-1800, yields results of singular constancy. In Table V the expectations of life obtained by the calculation are shown for each ten are scanty. Mr. Watt, the City Chamberlain, gives them for Glasgow for the years 1838-1844. It would seem that there must have been some different type of error in recording ages, more persons being recorded as dying at over 80 years of age in Glasgow than in London in the eighteenth century. The death-rates for Manchester Township are also given, these being smaller at the lower ages and greater at the higher ages. Taking the population as a whole, this conspectus gives some rough idea of the conditions of life in the eighteenth century.
PART II.-SPECIFIED INFECTIOUS DISEASES. Preliminary. We pass now to a consideration of the specific infectious diseases. I propose to use the weekly deaths from convulsions as a fairly safe guide to the variation in the mortality of children under 2 years of age during the vear from decade to decade. I have had, therefore, taken out, for, the twelve years 1728-40, the number of deaths in London from convulsions and the deaths from all causes under 2 years; the deaths above 60 years of age are given for comparison. These figures are graphed in Diagram I. It is seen that the course of the weekly variation in the number of deaths from convulsions and from all causes in children under 2 years of age is very much the same. It can be concluded, therefore, that if an increase in the number of deaths from convulsions at any time is observed, there will be a corresponding increase in the number of deaths from all causes under 2 years. I hoped, on account of the seasonal prevalence of disease, that by considering the variation of the number of deaths throughout the year, to obtain some additional informatioi of the course of the mortality from the infectious diseases of children. A diagram (Diagram II) illustrating the seasonal prevalence of disease in children has been prepared for the ten years 1876 to 1885, the year 1876 being the first year for which the Registrar-General published weekly deaths under 1 year of age.
The seasonal incidence of each disease is very different, but it will be observed DIAGRAM I that when all these different causes of death under 1 year are added together, only one disease-summer diarrhcea-makes a permanent effect on the graph. I therefore had to abandon hope in this method and use it only as a clue to the epidemic course of summer diarrhcea. Some very surprising results have been obtained. Thomas Sydenham, in his " Processus Integri in Morbis," writing De Cholera Morbo, begins: " Intra Augusti limites se continens, vix in priores Septembris hebdomadas evagatur." " This disease, containing itself within the limits of August, scarcely wanders into the early weeks of September." I Sydenham died in 1689, and the " Processus Integri in Morbis" was first published in 1692. I therefore began my investigation of the weekly distribution of convulsions with the year 1681. The diagram (Diagram III) conforms to the Old Style from the beginning to the end, so that Sydenham's August is August 11 to September 10 in the New Style. In the ten years 1681-90 the rise of the curve is very marked in the thirtieth week, coming to a maximum in the thirty-first week and remaining at a high level until the thirty-fourth week, corresponding to the last week of July and the next four weeks of August, so that Sydenham's observation is obviously correct. The figures for the next decade are not complete, the graph referring only to seven years, the records in the Guildhall being defective. The maximum of the epidemic has moved a week later. In the ten years 1701-10 it moved to the thirty-third week. From 1711-20 the maximum occurred in the thirty-fourth week, and in the following ten years reached the thirty-sixth week, and though it moved back between 1731 and 1740 to the thirty-fifth week, the progress into the autumn continued, and with these movements the number of deaths fell manifestly. When we come to the decade 1761-1770 there is an elevation about a at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from the thirty-ninth and fortieth weeks. What this is due to is doubtful-possibly small-pox. There is no indication of any epidemic of summer diarrhoea from this decade until 1820. In the last decade, 1821-30, the number of deaths for each week of the year is practically constant. In the later decades, it will be noticed in the diagram that a great number of deaths apparently occur in the last two weeks of the year. This is due to the fact that certain parishes, growing careless, made a return at the end of the year of all the deaths in the parish in place of a weekly return, so that these deaths, instead of being given at their proper date in the weekly bills, are included eml masse in the last returns of the year. The facts regarding summer diarrhcea in (Diagram IV) . The diagram is not comparable as regards date wvith the previous diagram, as it is drawn in the New Style. For purposes of comparison as regards the date of the epidemic, a white line has been left in the middle of the graph relating to the thirtieth week. In 1842-51 the height of the epidemic was approximately the thirty-third week. In the next decade it moved back between the thirty-seconid and the thirty-third weeks. In 1862-71 the height of the epidemic was in the thirtieth and the thirty-first weeks, a phenomenon which persisted in the next decade, but the maximum moved still earlier in the decade 1882-91. From this date there has been a continual advance of the height of the epidemic into the year, till, for the last decade, 1912-21, the height of the epidemic is in the thirty-sixth week of the year. The size of the epidemics has roughly corresponded with the season in which they occur, the later in the year the less marked the epidemics have become.
In our last paper Dr. Young and myself attributed this phenomenon to the fact that summer diarrhoea consisted in reality of two diseases, an earlier and later, and that the early form has disappeared. I still think that is probable, but there is now another explanation. The presence of the same phenomena in the eighteenth century does not negative it, but affords cause for doubt. We are too apt in epidemiology to theorize without any real basis. Take this case as an excellent example. The reason why summer diarrhoea is disappearing has been correlated with the introduetion of motor-cars and the consequent diminution in the number of horses and the amount of stable manure, depriving the fly which is credited with carrying the virus of its favourite breeding ground. Here we have a similar phenomenon in the eighteenth century which cannot be correlated with motor-cars, unless it can be contended that the introduction of the sedan chair played the same part. Under conditions which were, at least to say, bad-conditions which, it might be argued, favour the spread of the disease -summer diarrhoea actually disappears. When the disease was reintroduced on a large scale I do not know. It perhaps was never completely absent, for Willan records the cases of cholera in his own practice as in the accompanying 
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The earlier years mean little, but there is a suggestion of something more serious in the year 1800, which was a specially hot summer. An attempt was made to associate hot summers with the number of deaths from convulsions in the third quarter of the year for the early part of the eighteenth century, without obtaining anything like a proved connexion. The weather data are very imperfect and are absent for some of the crucial years. It seemed, however, that the number of deaths was greatly increased by a series of hot summers. MEASLES. The measles statistics of London for the first half of the eighteenth century are in my opinion very inaccurate. After 1750 there seems to be some regularity in the ascription of measles as a cause of death. They present points of considerable interest, but before discussing these, I think their significance will be better understood if I proceed from the known to the unknown.
In the accompanying diagram (Diagram V), the seasonal distribution of measles in London is shown from 1841-1924. The deaths, recorded in each part of the diagram, are given in two-yearly periods, so that the "mountain " in the middle and the divi(led "mountain" at the end rFepresent the deaths for December and January, the spring or summer epidemics being shown in bdtween. The phenomena exhibited in this diagram are very curious. I have thought over the matter at intervals during the last ten years without arriving at any satisfactory explanation. It will be observed that in the first eighteen years of this period, the chief epidemics of measles were in the winter months. In the eighteen years beginning with 1859, there is, in one-half of the diagram, a very well-marked series of summer epidemics which, however, is almost completely absent in the other half. In the next eighteen years both summers of the two years' period show the presence of epidemics, and the same condition still holds. It will be noticed that with each succeeding period the summer epidemics have moved back earlier in the year. The rate at which this movement has taken place is very slow, being only about 0 44 of a week in two years. When, however, the graph of the last ten years is observed, while the motion backwards is still evident, the winter epidemics will be seen to have completely disappeared. With this observation of what is taking place at present, the course of measles in London during the latter half of the eighteenth century may perhaps be better understood. In Diagram VI the biennial distribution of deaths from measles is shown for London in three periods of approximately twenty-five years, 1755-1780, 1781-1804, 1805- 1828. It will be observed that in the first period there is a summer epidemic in both summers of the biennia. In the second period the epidemic has disappeared in the first summer. When the figures are individually examined, this is apparently a true phenomenon, the figures showing the deaths in this summer disappearing about 1783. When the drift of the epidemic in the second summer is measured, it is found again that this two-yearly epidemic is rather less than two years and has been moving to a maximum earlier in the year at approximately the same rate of 0A44 of a week in two years, which has already been found in the modern statistics. It is not, however, a continuous phenomenon, because the estimated rate of movement is not sufficient to make a direct passage from the epidemics of the eighteenth century to those of the nineteenth. Further, there is no evidence of the presence of epidemics in winter. These were practically absent in the eighteenth century. The same condition prevailing has been observed in London from 1915-1924. In the last twenty-five years measles is continuously present during the second year of the biennium and the beginning of the first. It must thus be apparent that seasonal mortality from this disease depends upon factors very distinct from the ordinary variations of climate in the solar year. Influenza.
During the eighteenth century there were four epidemics of influenza in London sufficiently large to allow of approximations as to the number of deaths due to the epidemics being made. These are shown in Table VII . The year is given in a at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from  TABLE VII.-SHOWING THF NUMBER OF DEATHS FROM INFLUENZA AT DIFFERENT AGE PERIODS FOR THE  FoUR LARGE EPIDEMICS IN LONDON DURING THE EIGHTEENTH CENTURY, AND FOR COMPARISON, THE  THREE EPIDEMICS IN LONDON , 1918-1919. Year Weeks of year 10. 20-30-40-50-60-70-80-90. 1729 ... 41-43... 57 ... 114... 160... 139 ... 113 ... 97 ... 91... 40... 4 ... 44-46... 85 ... the first column, the weeks of the year in which the disease was epidemic in the second column, and the number of deaths at each age-period above 10 years in the succeeding columns. The epidemic in 1729 occurred at the end of the year in the forty-fourth to the forty-sixth weeks. As at this season there is progressively increasing mortality due to cold, the numbers of deaths are given both for the three weeks before the epidemic and the three following. The subsequent epidemics of large size were in 1733, 1743 and 1788. In these cases the deaths in the weeks before the epidemics alone are given. Below these figures the numbers of deaths at the same age-periods are given for the three epidemics occurring in London in 1918 and 1919 . Comparing these two sets it is at once evident that none of the eighteenth century epidemics shows any resemblance to the October epidemic in 1918. If, in the recent London epidemics, the number of deaths between 60 and 70 years of age is taken as the standard and compared with the number of deaths between 30 and 40 years of age, it is seen that in the epidemics of July, 1918, and the spring of 1919, the latter was barely twice the former, whereas in the October epidemic it approached to four times. Taking the epidemic of 1729, the number of deaths estimated between 60 and 70 years of age is about 140, and of those between 30 and 40 years about 180. In the epidemic of 1733, the figures for the same age periods are 190 and 138; in 1743, 239 and 158; and in 1788, the last large epidemic, 66 and 82. The smallness of the excess of deaths between 30 and 40 years over those between 60 and 70, is probably due to the fact that London had a much older population in the eighteenth century, the population being nearly stationary. It will be noticed that the 1788 epidemic, which occurred at an unusual period, the end of June and the beginning of July, was marked by many fewer deaths than in the winter or spring epidemics.
Phthisis.
The mortality from phthisis in London in the eighteenth century I have already dealt with elsewhere. That the proportionate mortality for that disease increased very markedly at the end of the eighteenth century is I think generally admitted, though the interpretation may be disputed. I think that there was a real increase, first, because the proportionate mortality rose very distinctly, and secondly, because in 1821, the first year for which data exist to enable an estimate of the mortality at different ages to be made, there was a very considerable excess of deaths at the ages at which deaths from phthisis commonly occur in London, namely, the middle -ages of life. This is in agreement with what would be expected if there was an increase in the amount of phthisis, though it is not a complete proof.
Discu8ssion.-Sir GEORGE BUCHANAN said he felt sure that, when the statistics and diagrams were reproduced and available for study, they could be very usefully considered in their relation in point of time to the political and social history of London. Reference had been made to the social conditions of London after the Napoleonic Wars, and their probable effect on tuberculosis prevalence and mortality. It would be instructive to consider other diseases from a similar point of view. An increase in diarrhcea mortality, for example, during the last cerntury, might be found to have been associated with a considerable growth of horse traffic and the multiplication of stables, or perhaps with the increased establishment of food markets. Local historical facts should certainly be considered before these variations of causes of death over long periods of years were attributed to some intrinsic characteristic of the epidemiology of the disease, or to essential changes in the character, infectivity or virulence of the causative organism. It would be useful, also, to have some observations on the probability of the causes of death, as recorded by the searchers in past centuries, being reasonably comparable. All deaths put down to whooping-cough, for example, could hardly be supposed actually to be due to this disease, but their records would still be valuable if, over an interval of years, the rough practice of ascribing deaths of a certain class to whooping-cough remained the same. But fashions in nomenclature, which are not without their effect in the present day of more accurate diagnosis, might well have been quite as operative in the past. Dr. A. K. CHALMERS said he was especially interested in what had been said regarding the emergence of diseases not formerly recognized, and wondered particularly if anything suggesting substitution was observable. Dr. Farr had at one time regarded this as likely, and Dr. Watt had added an appendix to his volume on " Chincough in Glasgow " to show that, while deaths among children from small-pox had undergone a very marked diminution following the introduction of vaccination towards the close of the eighteenth century, the total volume of deaths in childhood had remained fairly constant owing to the increased prevalence of measles, which had replaced small-pox, and for a time proved quite as fatal to child life. The other point present to his mind was the apparent recrudescence of phthisis in London about the same period. Was this in any way associated with the European War years, which had apparently led also to a recrudescence of typhus fever in this country ?
Dr. MCVAIL (President) said he regarded Dr. Brownlee's paper as a contribution of great value relating to a period of special epidemiological interest. It was true that, with respect to differentiation between diseases, they had to depend on the " searchers "-women whose knowledge was very limited and who, as had been shown in a recent research into the Great Plague of 1666, were not above accepting a bribe to make a false return as to the cause of death. But allowance being made for this, the available material had to be used for what it was worth, and there was no doubt that it was worth a very great deal. The profession were indebted to Dr. Brownlee for his studies in the periodicity of epidemic disease, and the tables now submitted relating to that particular problem added to their debt. Reference had been made to the treatise on whoopinig cough, by Dr. Robert Watt, of Glasgow, who wrote early in the nineteenth century. Watt, looking to the remarkable diminution of small-pox as a result of vaccination in Glasgow, was astonished to find that measles and whooping-cough had greatly increased in the same period, and he speculated as to whether small-pox had not been a preventive of measles, and as to whether increase in the latter disease was not due to diminution in the former. In a sense, of course, that was so; the children who were saved from death by smallpox were liable to death by measles. Watt was a genuine searcher after truth, but his intelligence had its limitations, and, referring to his pathetic record of the death from whoopingcough of his own little boy, who would not, owing to a competition for a prize, stay away from school while under an attack of the disease, Dr. Jas. B. Russell remarked how Dr. Watt's knowledge of infection lay inert like a stone in the earth, instead of fructifying in efforts at segregation or isolation. Nevertheless, in the circumstances of the time, isolation as a general measure was a practical impossibility, and immunization was possible only in the case of one disease, namely, variola, while the rapid and utterly uncontrolled growth of Glasgow at the time in question favoured the increased mortality of the population from all sorts of diseases.
